Abstract Over the past decades, advancements in web services and web-based geospatial technologies have led to increasing delivery, access and analysis of rich spatial information over the web. With the use of open access data and open-source technology, it has become possible for policy and decision makers to make more transparent and informed decisions. Under the framework of the CHAN-GES project, a prototype web-based collaborative decision support platform was developed for the evaluation and selection of risk management measures, mainly targeting flood and landslide hazards. The design of the conceptual framework was based on the initial observations obtained from field visits and stakeholders' meetings at the case study areas of the project. A three-tier client-server architecture backed up by Boundless (OpenGeo) was applied with its client side development environment for rapid prototyping. This developed prototype was tested with university students to obtain feedback on the conceptual and technical aspects of the platform as well as to analyse how the application of interactive tools during an exercise could assist students in studying and understanding risk management. During the exercise, different roles (authorities, technicians, community) were assigned to each group of students for identification and selection of risk mitigation measures in a study area: Cucco village located in Malborghetto-Valbruna municipality of NorthEastern Italy. Data were collected by means of written feedback forms on specific aspects of the platform and the exercise. The subsequent analysis of the feedback reveals that students with previous experience in Geographical Information Systems (GIS) responded positively and showed interests in performing exercises with such kinds of interactive tools for learning, compared to the ones with fewer or no GIS experience. These results also show that the prototype is useful and supportive as a decision support tool in risk management while user-friendliness, interactivity and practical aspects of the platform could be further improved.
Introduction
There have been an increasing number of disasters linked to the occurrence of natural hazards [1] . The frequency, magnitude and impacts of such hazards, especially in mountainous regions, are increased due to the changing patterns in climate and development [2] . In the past years, structural control measures played an important role in the mitigation of disasters and protection of people. However, few or no consideration was given to the long-term sustainability or social, cultural and environmental perspectives of the chosen risk reduction strategy [3] . Only during the past decade, the need for an integrated risk management framework has been recognized, accounting for both temporary and permanent preventive measures in order to reduce the impact of natural hazards [4] . Such kind of integrated approach calls for coordinated efforts in the selection of efficient and effective measures in order to achieve the best combination of strategies and practices regardless of the size of disasters [5] . The involvement of different stakeholders plays a vital role in the decisionmaking process, and diverse views and preferences of stakeholders need to be considered in the process towards a common goal [6] . This inclusion of local knowledge and participation could also provide a balance on the self-interest driven preferences, regarding the possible outcomes of the decision-making process [7] .
Natural hazards and associated risks are spatial in nature. Geographic information systems (GIS) are powerful and useful tools for spatial data analysis, manipulation and visualization in disaster risk management. Besides, GIS have been widely used as a decision support instrument in planning and policy decision making [6] [7] [8] [9] . Nowadays, with an increasing and emerging use of the web and geospatial technology, it became possible not only to share, exchange and disseminate but also to analyse spatial information over the web. A web-GIS architecture allows users with different values from different organizations, located in different places at the same or different time, to seamlessly collaborate via a web environment [10] . Moreover, the growing use of open access data and opensource technology makes it possible to enable a more transparent and informed decision-making process for policy and decision makers. Many researches have initiated for decision support in the fields of planning, environmental and natural hazards management [11] [12] [13] [14] [15] [16] . Despite the variety of applications, there is a lack of integrated approach which would help end users in understanding the whole process of risk management starting from risk identification to the decision-making process aiming at risk reduction. There are few systems which attempt to engage stakeholders especially in the planning of combined risk management measures based on available risk information, with the integration of collaborative web-GIS and decision support tools [17, 18] .
Under the framework of CHANGES project, an online collaborative web-GIS platform was developed for risk management of hydro-meteorological hazards, in particular floods, debris flows and landslides. This platform is regarded not only as a web platform for centralized sharing of risk information but also for ensuring an integrated framework where involved stakeholders can analyse risk and evaluate risk reduction measures. One of the main aims of the platform is to assist and integrate stakeholders' inputs into the formulation and selection of different risk management measures through an online participation approach. Preliminary feedback on this collaborative aspect of the prototype platform was collected from local and regional stakeholders of the case study sites in Romania, Italy and Poland [19] . As a further step, presented in this paper, the prototype was tested with Master students from the university. The purpose is not only to obtain in-depths feedback on the different aspects of the platform (such as visualization, accessibility, usefulness, user-friendliness and so on) but also to analyse the potential of such interactive tools for students' learning process related to natural hazards and risk management. In this paper, sections are organized as follows: Sect. 2 introduces the collaborative web-GIS framework of the prototype platform. Section 3 presents the structure and study area of the evaluation exercise carried out with students. The feedback results of the tested prototype are then presented and discussed in Sect. 4. Finally, the conclusion (Sect. 5) includes reflection on the results of the presented work and potential perspectives on the developed platform.
A collaborative web-GIS prototype
The conceptual inputs of the platform were derived from initial field visits and stakeholder meetings at the three European case study sites: Buzȃu County of Romania, the Friuli-Venezia-Giulia region of Italy and the Małopolska Voivodeship of Poland. During recent years, because of the climate change, growth of population and expansion of settlements, natural hazard events such as floods, landslides and debris flows have increased and affected mountainous communities in these study areas. Moreover, these areas suffered from the lack of funds, urging for a more efficient use of limited resources and better interactions between responsible authorities managing the risk [20] . Although different tools (such as inventory of events, information systems for emergency and resources management) appeared to exist in the study areas, there is no collaborative and decision support platform for evaluation and selection of risk management measures, which brings together stakeholders with different expertise in risk management [19] . This collaborative framework therefore specifically combines a web-GIS interface with a multicriteria evaluation (MCE) tool to assist stakeholders in the decision-making process, allowing to identify and compare different alternative options for risk reduction in a participative manner. This could ensure the proper and efficient use of limited funds and resources in risk management. Figure 1 illustrates the main features of the platform, consisting of (1) main navigation panel on the left with access to three main components (i.e. data management, risk management and user management); (2) map view panel in the centre (with layer navigation and legend panel on the left) with basic tools for zooming, searching locations, styling, drawing and editing features of layers, etc.; and (3) data view panel in the bottom to show feature information of the respective (vector) map layers. The data management module includes the tools for the upload and visualization of raster and vector maps as well as for the creation of vulnerability curves. This module serves as essential input for risk analysis [21] . The risk management module is composed of qualitative and quantitative risk analysis tools as well as tools for creation and selection of different risk reduction measures. The user management module is used for creating, assigning and managing user accounts and roles used in the collaborative process.
The prototype is fully functional and developed based on the Boundless framework (an open-source geospatial software with modular components) and its client-side software development kit (SDK). This was chosen due to their modular, customizable and extensible components for the development of high-level web applications with builtin plugins and widgets for integration of existing map tools and functionality. The main components of the prototype are developed as plugins and SDK is used to deploy the web application. A number of open source solutions are employed in this client-server architecture: GeoServer for web map server; GeoWebCache for tile cache; PostGIS database for spatial data storage; GeoExt, ExtJS and OpenLayers for user interface development; and PHP for server-side scripting. Bootstrap is also used for custom HTML and CSS components of the application [22] .
This prototype was presented to the stakeholders from three study areas and preliminary feedback was collected to obtain their opinions and suggestions. From the 49 collected forms, it was concluded that stakeholders found the platform useful, innovative and supportive, while the aspects such as user friendliness and practice could be improved to apply the platform in practice. This feedback also pointed out the need to evaluate the platform through interactive group exercises and the need to engage stakeholders more actively in the participatory process [19] . Therefore, as a next step, the evaluation exercise was carried out with students to collect feedback on conceptual and technical aspects of the platform.
3 Evaluation of the prototype (with students)
Structure of the evaluation exercise
The evaluation of the prototype with students is also believed to assist in learning about risk management with a real world problem of decision making. This kind of activity can be regarded as ''active learning'' in which students are involved ''in doing things and thinking about the things they are doing'' as defined by Bonwell and Eison [23, p. 2] . This is meaningful and important as the activity can contribute to the understanding of concepts to be learned [24] .
This exercise took place, during a morning session of a course on risk communication, with Master Students (majoring in Geology, Risk analysis and monitoring, Environmental risks, Social environment) at the University of Lausanne in April 2015. The exercise was composed of Evaluation of an open-source collaborative web-GIS prototype in risk management with students 171 three main stages: risk identification, formulation and selection of alternatives (a combination of measures). These steps followed an integrated risk management approach with involvement of different stakeholder groups [18] . The structure of the exercise is illustrated in Fig. 2 . The students (in groups) played the roles of different stakeholders depending on the stages of the exercise (i.e. stages 2 and 3). The necessary information (for example, creation of user accounts, uploading of maps, etc.) was prepared by the moderator (teacher), considering the limited time allocated to the exercise. In a real life setting, the moderator would be an administrative user with the capacity to moderate the whole process, and could be one of the expert stakeholders (i.e. sectoral planning authorities and spatial planners). As a guide, the following documents were handed out to the students at each stage of the exercise:
• Log-in access information to the platform, • A scenario sheet of step-by-step instructions, • A role description sheet of the stakeholders' roles for group exercises, and • A check-point feedback form for prototype evaluation, to be filled out at the end of each stage. The form included:
• Information of the students (i.e. name, major, GIS experience and assigned stakeholder roles); • An open question on the analysis of the presented problem;
• Five to ten Likert 1 scale questions (5 points: Not at all to Absolutely) for specific aspects of the interface and functionality;
• Two open questions on improvements and suggestions on the presented stage of the prototype.
At the end of the exercise, the students were asked to fill two final feedback forms: user evaluation and exercise feedback. The user evaluation feedback evaluated the overall prototype such as innovativeness, interactivity, usefulness, user-friendliness, satisfaction and effectiveness as a decision support tool, rather than detailed aspects as in the check-point feedback. The exercise feedback evaluated the exercise itself in order to gain understanding and opinions of students on the exercise in terms of usefulness for learning and understanding, helpfulness in understanding of how real world situation works, stimulation of interests in risk management topic and in doing further exercises which involve interactive tools. All the feedback forms are associated with basic information of the students such as name, major of master, GIS and role-playing experiences, and their assigned stakeholder roles depending on the different stages of the exercise. Fig. 2 Structure of the evaluation exercise of the prototype 1 A psychometric response scale, originally developed by Likert [25] . The students were asked to indicate their level of preferences or agreement with each statement mentioned in the questionnaires.
Study area of the exercise
Cucco village is located in Malborghetto-Valbruna municipality (North-Eastern Italy). This study area was one of the case study areas of the CHANGES project and input risk data used for this exercise are the research outcomes of the project. The area was affected by debris flows in August 2003 (Fig. 3) and a dozen houses were approximately damaged due to the breaching of an existing barrier. After this event, new mitigation measures (such as retention basin, dam and channel) were placed by the Civil Protection of the Friuli-Venezia Giulia (FVG) region. Two houses were also relocated. The potential future scenario of debris flow was modelled based on forward-prediction modelling to identify remaining risk and assess the effects of existing mitigation measures in the area [26] .
Three stages of the exercise
In the first stage of the exercise (see Fig. 2 ), individual students were asked to identify the areas at risk in Cucco. For this purpose, debris flow hazard and building footprint maps were uploaded beforehand into the platform by the moderator. In this exercise, the students conducted their analysis by simply overlaying these two layers and visualizing the areas being touched by debris flow in the web-GIS interface of the platform. However, in the prototype, potential losses of affected elements can also be calculated using the risk analysis tool [21] .
After identifying the areas at risk, the next step was to determine the possible measures to protect those areas. In the second stage of the exercise, students worked in three groups and were assigned with stakeholder roles that are representative of a real-life situation: geologists, spatial planners and environmental protection associations. The task of each group was to design its own alternative scenario, which is a combination of possible risk reduction measures (both structural and/or non-structural measures).
Potential structural measures include creation of new mitigation measures or structural adjustments of the existing measures or houses. Non-structural measures concern nonphysical actions such as the relocation of houses, natural regeneration in the area or establishment of an early warning system. Each group of students proposed its own alternative scenario by mapping (sketching) measures in the platform. In the check-point feedback form, along with the evaluation of respective functionalities of this stage, the students were asked to explain why their scenarios should be considered as the most appropriate compared to other groups.
The alternative scenarios proposed by different groups were then evaluated and ranked in the third stage of the exercise in order to select one single alternative scenario. The decision-making process benefits from using MCE methods. These methods consider the inclusion of additional important criteria such as social and environmental impacts in addition to the traditional cost-benefit analysis [27] in the evaluation of the alternatives' performance. In this prototype, Compromise Programming (CP) method [28, 29] is used to calculate the ranking of alternatives. This method identifies alternatives which are the closest to the ideal solution by means of distance values. The ideal solution is the one for which performance values of all considered criteria are maximized. The alternative with the minimum distance value to the ideal situation is considered as the ''best compromise solution''. For the simplification, within this exercise, criteria were pre-defined by the moderator (in real life, an expert) to evaluate the performance of the alternatives derived from the second stage. The corresponding performance values of alternatives against criteria were also evaluated by the moderator in advance due to the time constraints of the exercise. Four groups of students were re-assigned in this stage: public representatives, mayor and municipality council, geologists and planners, and environmental protection associations. The task of each group was to rank the alternatives by Evaluation of an open-source collaborative web-GIS prototype in risk management with students 173 assigning weights to the defined criteria. In other words, depending on the role of each group, the students were asked to classify the importance of the criteria (with a scale of 1: the least important to 5: the most important criteria). Within the platform, each group could assign weights and visualize their ranking outcomes of alternatives in comparison with the ones of the other groups. A negotiation process (using the chat function) was started with the other groups to try to achieve a final ranking of the alternatives on which every group agree. In the check-point feedback form, students were asked to comment on the results of their given weights and ranking outcomes as well as to provide feedback on certain functionalities of the interface such as visualization of charts for criteria weights and alternative rankings.
4 Results and discussion
Check-point feedback
At the end of each stage of the exercise, the check-point feedback was used to evaluate certain components of the prototype as explained in Sect. 3. To demonstrate the use of the open analysis question of the check-point feedback, results obtained from the second and third stage of the exercise are presented. For the second stage, measures designed by the ''geologists'' group of students are illustrated in Fig. 4 as an example. This group proposed a combination of measures which included the improvement of the retention basin, of the barrier nets and of the protection forests in the area. In their opinions, structural measures are effective and sustainable despite the high cost of implementing such measures. Similarly, the ''planners'' group also proposed structural measures: the structural adjustments of the houses and the implementation of individual measures such as small walls and metal plates for the protection of houses. However, as opposed to the other groups, the group of ''environmental protection associations'' proposed non-structural measures to reduce the risk such as awareness raising, early warning system and relocation of houses. They believed that those would be better than structural measures as the latter might give the illusion to the people that they are fully protected. These feedback results show that students performed well in role-playing and proposed different mitigation measures according to their assigned roles of stakeholders. This reflects the real life situation in which measures are perceived differently by various stakeholders, underlining the needs of a collaborative approach to achieve a combined and coordinated risk management strategy. This participatory exercise thus demonstrated why such an approach with engagement of different expert stakeholders is important in risk management. Criteria weights and alternative rankings produced by the group of ''environmental protection associations'' at the third stage of the exercise are illustrated in Fig. 5 . Amongst all criteria, the lesser effects on the nature and the effectiveness to protect people, in their opinions, are the most important criteria to take into account while the total cost of the alternative is the least important one. Consequently, alternative 3 (i.e. relocation and nature regeneration in the area) was ranked first according to their given criteria weights. On the other hand, alternative 1 (i.e. enlarging the Fig. 4 An alternative scenario designed by a group of students (geologists) retention basin) was obtained for the group of ''geologists and planners''. This group also mentioned that this ranking outcome is satisfactory as it corresponds to their proposed measures and given weights. However, for the ''mayor and municipality council'' group, the cost criteria is quite important as it is an obvious essential criteria for a politician. However, the agreement of population was also perceived to be of huge importance as politicians usually care about the absence of popular disagreement with their decisions and about the safety of people. This group hence considered these three criteria as equally important. As a result, alternative 2 (i.e. an early warning system combined with structural adjustments to the houses) was ranked first by this group. Similarly, the group of ''public representatives'' also reached to the same alternative, considering that local agreement should be a high priority along with the cost and safety criteria. This feedback reflects that diverse views of stakeholders need to be taken into account in the decision-making process to achieve a common goal in risk management.
The Likert scale questions of the check-point feedback were related to various aspects of the interfaces, tools and functionality such as user-friendliness, satisfaction, usefulness, supporting ability, relevance and understanding of contents. A total of 21 rating questions were collected for three stages of the exercise. Table 1 presents selected feedback with respective average scores given by the participating students. The score ranges from a scale of 1 (Not at all) to 5 (Absolutely). As can be seen in the table, the user friendliness of sketching interface could be improved (average score = 3.5). This is maybe due to the layer styling option, which can be improved by restricting the sketching tool to enable only either point, line or polygon geometry features in the same layer. However, students mentioned that sketching functionality (i.e. ''create'' and ''editing'' feature tools) is useful in designing measures (average score = 4). In the third stage of the exercise, the chart options were found helpful in visualizing criteria weights and comparing alternatives with others (average scores [ 4) . Overall, the transparency of decision-making process achieved an average score of 3.9, in which students with experience in GIS (75 %) scored 4.7 and the rest (25 %) scored only 1.5. This difference can explain why a high transparency score is not achieved as expected.
Regarding the improvement and suggestion questions, feedback of students included:
• The visibility of layer and legend view tab should be expanded and made more pronounced; • The geographical coordinates on the map should be available; • The hazard zone in the raster image should be made more understandable; • The compatibility of browsers for 3D Google Earth visualization tool should be improved; • The readability of the interface should be improved;
• The visibility and user-friendliness of tools for the creation of alternative scenarios should be enhanced; • The weighting scale of the criteria should be indicated;
• The (stacked) bar chart visualization for ranking outcomes should be clearer; • The explanation of the terminology usage in the interface should be provided and the chat option should be made more accessible. Evaluation of an open-source collaborative web-GIS prototype in risk management with students 175
Final feedback: prototype
In the first section of the evaluation feedback form, students were asked to explain (in a few words) their understanding of the tested prototype. Students mentioned that it is a good decision tool for the formulation and the selection of risk reduction scenarios with all concerned stakeholders in a given risk zone. Moreover, it was stated that the tool is not only useful to communicate hazards and related impacts but also to enhance the collaboration between different experts in risk management. It was also mentioned that the tool allows the inclusion of different privileged criteria for the parties in the decision-making process for the selection of alternatives. According to the responses, the purpose of the platform was well-understood, and therefore, one of the important evaluation aspects of the exercise was fulfilled. The average scores for overall aspects of the prototype are shown in Fig. 6 . The eleven questions asked in this section are listed as follows:
Q1. Is the prototype innovative? Q2. Is the prototype interactive? Q3. Is the prototype useful? Q4. Is the prototype practical? Q5. Is the prototype supportive as a decision support tool? Q6. Is the prototype easy to use? Q7. How useful is the left navigation panel to find information needed? Q8. How often does the prototype have errors and need to refresh? Q9. How successful is the prototype in performing its intended task? Q10. How helpful is the chat functionality between users? Q11. Are you satisfied with the prototype overall?
The students found the platform useful (average score = 4.5) and supportive as a decision support tool (average score = 4). Meanwhile, user friendliness of the interface and the usefulness of the main left navigation panel could especially be improved (average scores of 3.1 for both). This feedback also shows that the prototype platform is successful in performing its intended task (average score = 3.9). The overall user satisfaction achieved an average score of 3.5, which is acceptable considering the unavailability of tutorial documentation and training of students before the exercise.
Concerning the overall aspects to improve, students stated that the tool needs to be more interactive, accessible, user-friendly and intuitive. During a short discussion after the exercise, students also mentioned that the availability of a step-by-step video explanation, manual or training documentation of the tools and modules would be helpful in using the platform. Moreover, some students mentioned that the applicability of the platform in the real world by the authorities could be limited as risk management is quite complex. It was agreed that potential ways of encouraging and engaging stakeholders in the collaborative process should be further explored. Besides, it should be noted that the purpose of a decision support platform is to assist stakeholders in making better-informed decisions by providing necessary information and tools. Hence, the legal responsibility of stakeholders and the primary decisionmaker remains according to the institutional context of the study area where this platform is applied.
Final feedback: exercise
The first section of the exercise feedback form asked students about what they had learned from this exercise. Note that all participating students had previous experience in role-playing. Students mentioned that it is a multi-disciplinary tool for decision making and the exercise was very useful as they were able to see the effects of the same problem from different points of view. They have also learned how an optimal decision can be reached considering different aspects at the same time and with other stakeholders. Figure 7 shows the average ratings of the five questions asked in the second part of the exercise feedback form. The five questions are listed as follows: According to the responses, the students with experience in GIS (75 %) found the exercise quite interesting, useful and helpful while almost excellent in stimulating their interests in risk management topic and in doing other exercises with such interactive tools. On the other hand, the students with few or little experience in GIS (25 %) found that the exercise is quite helpful in understanding of how real situation works while results were quite low for the other questioned aspects. This result is not surprising as these students did not have experience working with similar software, and thus, the feeling of being uncomfortable doing the exercise and using the platform for the first time is believed to have some effects. If this exercise should be reproduced, this aspect could be improved by giving training to students before the actual exercise.
Regarding the aspects of the exercise to be improved, students commented that more time for the exercise is needed to present and discuss the results with others in Evaluation of an open-source collaborative web-GIS prototype in risk management with students 177 order to reach a best consensus solution at the end. It was mentioned that the exercise gave them a good idea of the difficulties that can be faced in participative decision making and risk management. Students with no or few experience in GIS stated that the use of the platform could be more simple and adaptable for those who never worked in a mapping environment before (or alternatively, training can be given to them). Nevertheless, less-experienced students found the exercise interesting for the understanding of risk management scenarios because this topic is not addressed in their major, i.e. social environment.
Concerning the allocated time frame of the exercise, we believe that at least one half-day should be allocated. Thus, sufficient time is given not only for providing a good amount of explanation of the theoretical framework of the platform but also for the follow-up discussion with students at every stage of the exercise. This could enhance the usefulness aspect of the exercise in learning and understanding the presented topic. During the exercise, it was observed that students were less confused and adapted to the exercise as time went by. The students especially enjoyed the third stage of the exercise where they had to assign preference weights on criteria according to their played roles and where they compared the outcomes with other groups for the selection of alternatives. This is maybe due to the apparent simplicity of this part of the platform. Or maybe because this is the most interesting part of the exercise as interactions take place between groups (unlike in the other stages: individually or within groups). Discussion within some groups also got a little heated as they debated over which measures to propose in the second stage of the exercise. However, all groups managed to finish the tasks within the specific time frame. Interestingly, one student, in particular, expressed that ''collaboration is hard'' when being asked to explain what they learn from this exercise. In addition, some students raised questions and showed interest in the approach used for the decision-making process.
Conclusion
In this paper, we presented how the evaluation of a collaborative decision support platform was carried out with Master students from the University of Lausanne majoring in environmental topics. The evaluated prototype was developed based on the open-source framework, and combined web-GIS interface with a MCE tool for decision support in selection of risk management measures for natural hazards like floods and landslides. The role of students in this exercise was to evaluate the prototype as well as to learn the process of risk management through the selection of alternatives for risk reduction. It allowed them analyse the presented problem, propose and select a solution by working together with other students towards a common goal. Students brought their own experiences and background knowledge as they come from different specialized majors. Conflicting interests and values between different groups were observed in the course of the exercise. For example, structural measures were more favoured by the ''geologist'' group while the ''environmental protection associations'' group favoured non-structural ones. To achieve the most appropriate and sustainable solution, all potential alternatives should be considered and compared against each other in terms of economic, social and environmental criteria. This exercise reflected the real inter-disciplinary situation in which the involvement of various experts, decision makers and the community is crucial to achieve a sustainable and combined risk management strategy, particularly in the case of the areas such as the ones studied in the CHANGES project where limited funds are available and weak links of interaction activities exist among risk management stakeholders.
Overall, the analysis of the feedback shows that the prototype is quite supportive and useful as a decision support instrument with good performance in carrying out its intended task. However, aspects such as user-friendliness, interactivity and practical aspects of the platform could be further improved for its application in practice. In general, this feedback is also in accordance with the preliminary feedback given by stakeholders during the dissemination meetings carried out in three case studies of the CHANGES project in 2014. As students suggested, provision of manual documentation and video demonstrations would be helpful in familiarising with the platform. Nevertheless, students' learning seems to benefit from the evaluation of the platform. Students with GIS experience responded positively and showed great interest in active learning with such interactive tools, compared to the rest who had limited or no GIS experience. However, this can be improved by giving training to those who are not familiar with GIS applications, if such innovative and interactive hands-on exercises were to be developed for relevant courses at the university. Nonetheless, all students agreed that this exercise reflected the real situation and improved their understanding of the decision-making process in risk management. This feedback provided an important input not only in further improving the platform but also as a potential application of the platform for active learning with students. Some of the improvements are considered in the adaptation and application of the platform for environmental risk-related exercises with Bachelor students, which is a current and continued research work. 2015) at University of Lausanne for giving their valuable feedback and suggestions on the developed prototype. We also express our thanks to the CHANGES Project team for sharing of research data and results in the case study area of Italy. We acknowledge the funding provided by European Commission for FP7 Marie Curie ITN CHANGES Project (www.changes-itn.eu, 2011-2014, Grant No. 263953), which made possible to carry out this research on prototype development of a decision support system in risk management. In addition, we acknowledge that this study was initially presented at the Free and Open Source Software for Geospatial Conference (FOSS4G 2015) in Seoul, South Korea.
